Inhibition of furin by polyarginine-containing peptides: nanomolar inhibition by nona-D-arginine.
Polyarginine-containing peptides represent potent inhibitors of furin, a mammalian endoprotease that plays an important role in metabolism, activation of pathogenic toxins, and viral proliferation. The therapeutic use of D-polyarginines is especially interesting because they are not cleaved by furin and possess inhibitory potency almost equal to L-polyarginines. In this study we attempted to determine the important elements within polyarginines that contribute to effective inhibition. Structure-function analyses of polyarginine peptides showed that inhibition by polyarginine-containing peptides appeared to depend on the total number of basic charges of the positively charged inhibitors bound to the negatively charged substrate binding pocket; peptide positioning did not appear to be rigorously determined. Screening of L- and D-decapeptide positional scanning combinatorial peptide libraries indicated a preference for basic residues in nearly all positions, similar to previous results with hexapeptide libraries. Length and terminal modification studies showed that the most potent D-polyarginine tested was nona-D-arginine (D9R) amide with a K(i) of 1.3 nm. D9R amide was shown to protect RAW264.7 cells against anthrax toxemia with an IC(50) of 3.7 microm. Because of its high stability, specificity, low toxicity, small molecular weight, and extremely low K(i) against furin, D9R amide or its derivatives may represent promising compounds for therapeutic use.